Cytotoxicity of luteolin in primary rat hepatocytes: the role of CYP3A-mediated ortho-benzoquinone metabolite formation and glutathione depletion.
Luteolin (LUT), an active ingredient in traditional Chinese medicines and an integral part of the human diet, has shown promising pharmacological activities with a great potential for clinical use. The purpose of this study was to evaluate the role of cytochrome P450 (CYP450)-mediated reactive ortho-benzoquinone metabolites formation and glutathione (GSH) depletion in LUT-induced cytotoxicity in primary rat hepatocytes. A reactive ortho-benzoquinone metabolite was identified by liquid chromatography coupled with tandem mass spectrometry (LC-MS/MS) in rat liver microsomes (RLMs) and rat hepatocytes. Using a specific chemical inhibitor method, the CYP3A subfamily was found to be responsible for the reactive metabolite formation in RLMs. Induction of CYP3A by dexamethasone enhanced LUT-induced cytotoxicity, whereas inhibition of CYP3A by ketoconazole (Keto) decreased the cytotoxicity. The cytotoxicity and cell apoptosis induced by LUT were related to the amount of reactive metabolite formation. Furthermore, Keto inhibited the LUT-induced GSH exhaustion. The cytotoxicity was significantly enhanced by pretreatment with L-buthionine sulfoximine to deplete the intracellular GSH. A time course experiment showed that GSH depletion by LUT was not via oxidation of GSH and occurred prior to the increase in 2', 7'-dichlorofluorescein in hepatocytes. Collectively, these data suggest that CYP3A-mediated reactive metabolite formation plays a critical role in LUT-induced hepatotoxicity, and the direct GSH depletion is an initiating event in LUT-mediated cytotoxicity in primary rat hepatocytes.